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• Witb capped projectiles an increased thickness of from 15 to 20 per cent can be perforated. t DeSign not yet completed. 

will be mounted on our gunboats, while the 5-inch and 
6-inch guns (chiefly the latter) will be used iQ the 
secondary batteries of our warships and cruisers. The 
8-inch, and possibly the 1O·inch, will be used for the 
main battery of our cruisers, and the 12-inch weapon 
will be the main fighting element of our battleships, 
although, if we follow the latest trend a broad, we may 
discard the 12·iuch in favor of the to·inch gun. The 
12-inch gun is tile most powerful weapon of its caliber 
afloat to-day, its muzzle energy of 46,246 foot-tons be
ing only surpassed by the 16 and 17·inch Armstrong 
guns of the British and Italian navies, which have a 
muzzle energy of 54,000 and 55.000 foot-tonR. The 
penetration of our gun, however, is considerably 
greater. 

The accompanying diagrams represent proposed alter
native designs fOl' al'ming the 13,500-ton battleships of 
the" New Jersey " class, the guns to be of the new 1899 
model. They were drawn up by the Bureau of Ord
nance, and the amount of weight apportioned to arilla
menL is based upon the design of the .. M aine," in 
which the weight of armament and % ammunition 
was 1,100 tons, or 8'8 per cent of the trial displacement 
of 12,500 tons. Design 1 calls for the superposed tur
ret, and is really an improved .. Kearsarge," the im
provements consisting of 2 knots more speed, a lofty 
spar deck, and the substitntion ·of eight 6-inch, 
twelve 3·inch guns and twelve 3-pounders for fifteen 
5· inch and twenty 6,pollnders-a great increase in 
fighting qualities, especially if the up-to-date c haracter 
of the' guns is borne in mind. Design 2 calls for a new 
gun, the 7-inch, which does not appear in the list of 
new guns, as it is yet und,er consideration and its de· 
tails are not yet deterillined. It will have vastly great
er power and about equal rapidity of fire to the 
6-inch gun, being effective a�ainst armor at ranges 
where the latter weapon would be useless. The eight 
7-inch guns would be carried in superposed casemates 
at the four corners of the secondary battery, with the 
eight 6·inch guns mounted amidships between them. 
Half of these guns would be located on the main deck 
and half on the spar deck above. The al'rangement 
looks well upon paper and should prove very satis
factory in pl'actice, as the weights would be well dis
tributed and it would be possible to concentrate two 
12·inch and four 7-inch guns dead ahead or dead 
astern. 

Design'3 is inferior in weight of armament, with two 
7-inch guns omitted, and the concentration ahead or 
astern reduced to two 12-inch and two 7-inch. 

Design 1 is the most powerful, and if the gunnery 
trials of the •. Kearsarge " are satisfactory, it is likely 
to be adopted. Should it be decided to abandon the 
use of superposed turrets, a fine compromise could be 
effected by adopting design 2 with the 7-inch gun re
placed by the 8-inch. The all-round fire would be the 
same as in design 1, and the objectionable features of 
the superposed t.urrets would be avoided. 

An excellent feature in these ships is the recessed 
gun-ports of the secondary battery, which allow the 
long 50·caliber guns to be swung round, muzzle to 
mu"zzle a""ainst the ship's side, when they are not in 
use. r.i'hi� is particularly desirable when the vessels 
are in harbor, or llJOored at a dock, the long projecting 
chase of a lJ10dern rifle being liable to injury from 
passing vessels 01' from cranes or other obstructions at 
a dockyard. 

For a further discussion and fuller data respecting 
the new smokeless powder guns, reference is made to 
an article on the subject which will appear in the next 
issue of the SUPPLE!I'lENT. 

• I. r • 

ELECTRO-MAGNETIC ROTATION. 
BY HOWARD B. DAILEY. 

In 1821, even before Faraday's discovery of the in
duction of electric currents in conductors by their 
Illovement across the lines of force of a magnetic field. 
this illustrious savant had shown that the reverse pro
cess was possible. Just as a wire forilling part of a 
closed circuit has a current generated in it when 
forced through a magnetic field, so when a current is 
made to pass along a conductor placed in such a field 
the conductor tends to move across these lines of mag
netic force. The immense illlportancfl of this discovel'Y 
is recognized in the contemplation of the enormous de-

velopment of electrical power transmission of to·day. 
The teacher or student of physics who would demon
strate this

'
principle in a clear and attractive way will 

find the easily constructed little instrument here illus
trated of great value. 

A permanent magnet. a, of quarter-inch round steel, 
eight or nine inches high, tIIounted'vertically upon a 
suitable base, has fixed about mid way between its 
poles a turned wooden cup, b, through whose bottom 
the rod passes. The cup contains a small quantity of 
mercury which is prevented from touching the magnet 
by a thick coating of shellac varnish which covers 

ELECTRO-MAGNETIC ROTATOR. 

that part of the steel surrounded by the mercury. 1\ 
light brass wire frame, C, of the shape shown in the 
ilillstration, has soldered to its upper part a sharp 
pivot, d, llJade of a piece of steel needle which, pro
jecting downward, rests in an indentation made to re
ceive it in the top of the magnet. A short paper 
sleeve, e, fitted around the upper end of the rod and 
extending a short distance above it, furnishes a small 
recess into whi'cb a drop of mercury is placed to insure 
good electrical contact at this point. To steady the 
frame at its lower extremity the wire is bent into a 
loosely fitting eye encircling the magnet, from which it 
is here insulated by a thin papel' wrapping, f. 'l'he 
small weight, j, serves to balance the frame and pre
vent undue friction at f. A short piece of wire bent at 
ri"'ht and soldered to the frame at g. extends down
w;rd into the quicksilver," which is electrically con
nected with one of the binding posts on the base by 
the wire, w, passing through the side of b. The other 
binding post is connected as shown with the lower end 
of the magnet. If a current from a battery be passed 
through the instrument, its course will be as indicated 
by the arrows, and the frame will rapidly revolve 
about the magnetic pole in a direction depending upon 
that of the current, thus illustrating in a simple and 
beautiful manner the vital principle of the modern 
electric motor. 

• • • 

THERE is a growing demand in Japan for female 
clerks, as for example by the Nippon Rail way Com
pany. and a speilial commercial eduGation to fit them 
for their work is being agitated. 

"The lower end of this wire, which is filed toa point and amalgamated, 

should only just reach the surface of tbe mercury, which wil l rise to 

meet it in a small cone. offering a minlmnm of mechanical resistance to I.be 

Illotlon of the frame. 'I'he amalgamation is effected by wetting the point 

iu bichromate battery solution andrubblDg with quicksilver. 

JANUARY 20, 1<)000 
A New IU8ect Pest. 

It ought to be timely now to note the result of the 
ravages of the new pest, Agrilus anxius, the borer that 
about two years ago attacked the ornamental white 
birch trees in the parks and private grounds of Buffalo, 
N. y" and I do this not only as a matter of record, 
but to point out the degree of success and failure that 
attended tile investigation of the case, though more 
especially to show what should have been done, and 
let our failure be a warning to other localities which 
are pretty sure tl) be visited by it later on. 

Two or three years ago our' I'esident entomologist, 
Mr. M .  F. Adams, discovered' that the white birches 
throughout the city were the subject of some sort 
of disorder, and on lllaking a general examination, 
found that a great part of them were victims of a borer 
at that time practically unknown to science. Later 
on it was found that it had been described, but so ob
scure was its history that it had to be studied as new, 
althoucph another member of the genus, A, rubicollis. 
which 

"'
attacks the raspberry canes, was quite well 

known. 
Mr. Adams at once sounded the alarm. He found 

no way of driving existing borers out of the trees, for 
though they work in the new wood just under the 
bark and seldom �o to the heart of e\'en small trees, 
they were well intrenched and so active that they 
fairly honeycombed the tree in a seasoll. eating away 
about half of the surface wood and effectually gird
ling it. It was found that woodpeckers did not at
tack it, a fact that is hard to explain, for no borer was 
ever easier of access, and 'it was also found that there 
were no casts or other external evidence of their pre
sence, which might give direction to a hUltian war
fare on them. The thing to do was clearly to destroy 
all trees infested by them, and as the white birch is 
a small tree, especially where planted for ornament, it 
would have been an easy task. 

Still nothing was done. The city park authorities, 
when asked to stamp out the pest, discussed the matter 
and wait.ed. Specimens of the lim bs or trunks of the 
trees, fairly tunneled out just beneath the bark, were 
taken to the park office, but it was thought too bad 
to sacrifice the trees. The result is that nine-tenths of 
the city white birches are either dead or dying and 
the rest will soon follow. Several hundred have died, 
including about 50 in Forest Lawn Cemetery the pres
ent season. Even the dead trees were not burned; and 
the pests were allowed to multiply at will. 

In its larval state Agrilus anxius is a thickish, brown
headed white borer about an inch long. With us it 
completes the circle of forms in a single year, instead 
of remainincp in larval form a seriec of years, as is the 
habit of cer�ain species of better-known boret:s. It is 
doubtful if any effective warfare can be waged against 
it without sacrificing the tree. Some effort to capture 
the moth by smearing the trees with a sticky sub
stance was made, but this reqnires too mnch work. 
There is already an active parasite in the field, a fly 
not so very much unlike the ichneumons, lately de
scribed as Phasogonfora sulcata, and others, thought 
to have been described, but not yet fully identified, 
are making their appearance. 

The speedy destruction of our trees should be taken 
as a warning by other localities to which the borer will 
migrate very soon 'without doubt. The lack of notice 
from observers to the west of us made it possible for 
the borer to descend upon us unannounced. It has 
since been fouud that it visited Detroit before coming 
here, where it does not appear to have made enough 
of a stir to attract outside attention. Possibly the 
white birch is not a very common ornamental tree 
there. Whe.re the borel' stopped on its way here will 
never be known; probably, had the route been known 
it would have been possible to save most and perhaps 
all of the Buffalo birches, especially if the public 
mind has been at all alert on such subjects, which, un
fortunately, is not the case. 

Buffalo has·a young forestry association that has 
developed some vigor and may exert a needed influence 
on the inert public mind, a sample of which I will give 
in passing. Last spring, when the association was 
spraying the street trees of a IHem ber, to kill �he can ker 
worm, an offer was made to treat, free of charge, the 
trees of a neighbor next door, as they were badly in
fested, and of course a menace to the neighborhood ; 
but the offer was rejected, and the men and apparatus 
were ordered off the premises. Speaking of the can
ker worm (Orgyia leucostigma), it should be remarked 
that it can be destroyed easily by' removing the egg 
masses from the bodies of the trees, where they are 
laid by the wingless female. Tbe worm should not 
be destroyed in the pupa state, as this destroys its 
parasit,e also. Observations made in Buffalo find that 
from 85 to 90 per cent of these worms are killed by 
parasites while in the pupa form. 

Probably the Agrilus will return to obscurity by the 
same means, but so long- as it remains active all trees 
infested with it should he cut, down and burned while 
the larva is at work. MI'. Adams reports a thicket of 
yellow birches on the outside of the city attacked by 
it, and it may be that it is to spread to all species of the 
birch family; JOHN CHAMBERLIN. 
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